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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a fuel cell system and its 
manufacturing method, using a hydrogen separating film that can 
completely and easily remove hydrogen within a hydrogen-separation 
film having it to deteriorate without using a inert gas, when a fuel cell 
system is stopped and that can control the generation of pressure 
difference between both poles causing cell components to deteriorate. 
SOLUTION: This fuel cell system comprises a reforming apparatus 10 
for creating a reformed gas with fuel and air, a hydrogen separation film 
20 for separating only hydrogen from the reformed gas, a hydrogen 
feeding line 24 for feeding a refined hydrogen to a fuel cell 30, an air- 
feeding line 16 for feeding air to the reforming apparatus, an oxygen- 
feeding line 18 for feeding oxygen and air to the fuel cell, and a 
combustor 40 connected to exhaust lines 26, 32 of the hydrogen 
separating film and the fuel cell, thereby inhibiting fuel from being 
supplied to the reforming apparatus when the fuel cell system is 
stopped, closing a switch 54 of the hydrogen feeding line, introducing 
air into a reformed gas side 21 of the hydrogen separating film and 
removing hydrogen of the reformed gas side of the hydrogen 
separating film and a permeating side 22. 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim l] The reforming machine which is the fuel cell system generated by making 
hydrogen, oxygen, or air react, and generates reformed gas from a fuel and air, The 
hydrogen demarcation membrane which separates only hydrogen from the reformed gas 
generated with this reforming vessel, The hydrogen supply line which supplies the 
hydrogen refined from this hydrogen demarcation membrane to a fuel cell, Air supply 
Rhine which supplies air to a reforming machine, and oxygen supply Rhine which supplies 
oxygen or air to a fuel cell, While having the combustor connected to exhaust air Rhine of a 
hydrogen demarcation membrane and a fuel cell and suspending supply of the fuel for a 
reforming machine at the time of a halt of a fuel cell system The fuel cell system 
characterized by removing the hydrogen by the side of the reformed gas of a hydrogen 
demarcation membrane, and transparency by closing the closing motion valve of a 
hydrogen supply line, and introducing air into the reformed gas side of a hydrogen 
demarcation membrane. 

[Claim 2] The fuel cell system according to claim 1 which makes the hydrogen by the side 
of transparency of a hydrogen demarcation membrane reverse -penetrate to the reformed 
gas side of a hydrogen demarcation membrane. 

[Claim 3] The fuel cell system according to claim 1 or 2 which permutes the hydrogen in a 
fuel cell with air at the time of a fuel cell system stop. 

[Claim 4] The fuel cell system according to claim 3 the pressure by the side of the fuel 
electrode of a fuel cell and an oxygen pole was made to become almost equal. 
[Claim 5] The control approach of the fuel cell system which is the control approach of the 
fuel cell system using the hydrogen demarcation membrane generated by making 
hydrogen, oxygen, or air react, and is characterized by to remove the hydrogen in a 
hydrogen demarcation membrane by introducing air into the reformed gas side of a 
hydrogen demarcation membrane, and making the hydrogen by the side of transparency of 
a hydrogen demarcation membrane reverse-penetrate to the reformed gas side of a 
hydrogen demarcation membrane at the time of a halt of a fuel cell system. 
[Claim 6] While being the control approach of the fuel cell system using the hydrogen 
demarcation membrane generated by making hydrogen, oxygen, or air react and 
permuting the hydrogen in a fuel cell with air at the time of a halt of a fuel cell system The 
control approach of the fuel cell system characterized by removing the hydrogen in a 
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hydrogen demarcation membrane by introducing air into the reformed gas side of a 
hydrogen demarcation membrane, and making the hydrogen by the side of transparency of 
a hydrogen demarcation membrane reverse-penetrate to the reformed gas side of a 
hydrogen demarcation membrane. 

[Claim 7] The control approach of the fuel cell system according to claim 6 which controlled 
the pressure by the side of the fuel electrode of a fuel cell, and an oxygen pole to become 
almost equal. 

[Claim(s)] 

[Claim l] The reforming machine which is the fuel cell system generated by making 
hydrogen, oxygen, or air react, and generates reformed gas from a fuel and air, The 
hydrogen demarcation membrane which separates only hydrogen from the reformed gas 
generated with this reforming vessel, The hydrogen supply line which supplies the 
hydrogen refined from this hydrogen demarcation membrane to a fuel cell, Air supply 
Rhine which supplies air to a reforming machine, and oxygen supply Rhine which supplies 
oxygen or air to a fuel cell, While having the combustor connected to exhaust air Rhine of a 
hydrogen demarcation membrane and a fuel cell and suspending supply of the fuel for a 
reforming machine at the time of a halt of a fuel cell system The fuel cell system 
characterized by removing the hydrogen by the side of the reformed gas of a hydrogen 
demarcation membrane, and transparency by closing the closing motion valve of a 
hydrogen supply line, and introducing air into the reformed gas side of a hydrogen 
demarcation membrane. 

[Claim 2] The fuel cell system according to claim 1 which makes the hydrogen by the side 
of transparency of a hydrogen demarcation membrane reverse -penetrate to the reformed 
gas side of a hydrogen demarcation membrane. 

[Claim 3] The fuel cell system according to claim 1 or 2 which permutes the hydrogen in a 
fuel cell with air at the time of a fuel cell system stop. 

[Claim 4] The fuel cell system according to claim 3 the pressure by the side of the fuel 
electrode of a fuel cell and an oxygen pole was made to become almost equal. 
[Claim 5] The control approach of the fuel cell system which is the control approach of the 
fuel cell system using the hydrogen demarcation membrane generated by making 
hydrogen, oxygen, or air react, and is characterized by to remove the hydrogen in a 
hydrogen demarcation membrane by introducing air into the reformed gas side of a 
hydrogen demarcation membrane, and making the hydrogen by the side of transparency of 
a hydrogen demarcation membrane reverse-penetrate to the reformed gas side of a 
hydrogen demarcation membrane at the time of a halt of a fuel cell system. 
[Claim 6] While being the control approach of the fuel cell system using the hydrogen 
demarcation membrane generated by making hydrogen, oxygen, or air react and 
permuting the hydrogen in a fuel cell with air at the time of a halt of a fuel cell system The 
control approach of the fuel cell system characterized by removing the hydrogen in a 
hydrogen demarcation membrane by introducing air into the reformed gas side of a 
hydrogen demarcation membrane, and making the hydrogen by the side of transparency of 
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a hydrogen demarcation membrane reverse-penetrate to the reformed gas side of a 
hydrogen demarcation membrane. 

[Claim 7] The control approach of the fuel cell system according to claim 6 which controlled 
the pressure by the side of the fuel electrode of a fuel cell, and an oxygen pole to become 
almost equal. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the fuel cell system which used the 

hydrogen demarcation membrane, and its control approach. 

[0002] 

[Description of the Prior Art] The solid-state polyelectrolyte mold fuel cell (PEFC) with 
which the fuel cell system by which current and development are furthered is made to 
react, and generates hydrogen, and oxygen or air is mainly used, and it is usually called for 
that a generation of electrical energy of a fuel cell stops to a halt of a fuel cell system and 
coincidence. Moreover, in the case of a solid-state polyelectrolyte mold fuel cell, H2 [ one 
mol ] and 02 [ 1/2-mol ] react, and one mol H20 generates. Since the consumption of the 
hydrogen by the side of the fuel electrode of a fuel cell became large and the pressure by 
the side of a fuel electrode declined greatly relatively by this as compared with the air by 
the side of the oxidation pole of a fuel cell (oxygen) at the time of a halt of a fuel cell system, 
big differential pressure occurred and the trouble that the cell component of a fuel cell will 
deteriorate was between the fuel electrode side whose electrolyte layer is pinched, and the 
oxidation pole side. 

[0003] In order to cancel these points, in JP,7-272740,A, permuting the reactant gas in a 
fuel cell (mainly hydrogen) with inert gas (for example, N2 grade) or reacted air is 
indicated at the time of a fuel cell system stop, and in JP,11-111319,A, in order to prevent 
waste of inert gas, the system which detects the completion of a permutation by inert gas 
with a thermo sensor is indicated. 

[0004] Moreover, the more the reactant gas used with the above-mentioned fuel cell has 
the high concentration of the hydrogen which is a principal component, in order to remove 
CO with a poisoning operation it not only to be able to to raise the generating efficiency of a 
fuel cell, but, the more the system which supplies purification and the pure hydrogen gas 
which carried out CO removal to a fuel cell for reformed gas using a hydrogen demarcation 
membrane is indicated like JP,4-121973,A. 

[0005] However, since a hydrogen demarcation membrane would deteriorate if the 
temperature is lowered under a hydrogen ambient atmosphere when a hydrogen 
demarcation membrane is applied to a fuel cell system, hydrogen needed to be removed 
from the inside of a hydrogen demarcation membrane at the time of a fuel cell system stop. 
For this reason, when including a hydrogen demarcation membrane in the conventional 
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fuel cell system (refer to JP,7-272740,A and JP,11-111319,A), in order to have to remove 
hydrogen from both by the side of the reformed gas of a hydrogen demarcation membrane, 
and transparency, there was a trouble that a fuel cell system became complicated and cost 
also became high. Moreover, in JP,4*121973,A, consideration was not enough made about 
making a halt of a fuel cell system and coincidence suspend a generation of electrical 
energy of a fuel cell. 
[0006] 

[Problem(s) to be Solved by the Invention] This invention is made in view of this situation, 
and the place made into the purpose is to offer the fuel cell system using the hydrogen 
demarcation membrane which can control generating of the differential pressure between 
the two poles of the fuel cell which causes degradation of the cell component of a fuel cell, 
and its control approach, without using inert gas at the time of a halt of a fuel cell system 
while the hydrogen in the hydrogen demarcation membrane constituting the cause of 
degradation of a hydrogen demarcation membrane is removable certainly and simple. 
[0007] 

[Means for Solving the Problem] Namely, the reforming machine which is the fuel cell 
system which is generated by making hydrogen, oxygen, or air react according to this 
invention, and generates reformed gas from a fuel and air, The hydrogen demarcation 
membrane which separates only hydrogen from the reformed gas generated with this 
reforming vessel, The hydrogen supply line which supplies the hydrogen refined from this 
hydrogen demarcation membrane to a fuel cell, Air supply Rhine which supplies air to a 
reforming machine, and oxygen supply Rhine which supplies oxygen or air to a fuel cell, 
While having the combustor connected to exhaust air Rhine of a hydrogen demarcation 
membrane and a fuel cell and suspending supply of the fuel for a reforming machine at the 
time of a halt of a fuel cell system The fuel cell system characterized by removing the 
hydrogen by the side of the reformed gas of a hydrogen demarcation membrane and 
transparency is offered by closing the closing motion valve of a hydrogen supply line, and 
introducing air into the reformed gas side of a hydrogen demarcation membrane. As for the 
hydrogen by the side of transparency of a hydrogen demarcation membrane, at this time, it 
is desirable to make it reverse -penetrate to the reformed gas side of a hydrogen 
demarcation membrane. 

[0008] In addition, it is desirable to permute the hydrogen in a fuel cell with air in this 
invention at the time of a fuel cell system stop, and it is desirable to make the pressure by 
the side of the fuel electrode of a fuel cell and an oxygen pole become almost equal. 
[0009] Moreover, it is the control approach of the fuel cell system using the hydrogen 
demarcation membrane generated by making hydrogen, oxygen, or air react, and, 
according to this invention, the control approach of the fuel cell system characterized by to 
remove the hydrogen in a hydrogen demarcation membrane is offered by introducing air 
into the reformed-gas side of a hydrogen demarcation membrane, and making the 
hydrogen by the side of transparency of a hydrogen demarcation membrane 
reverse-penetrate to the reformed-gas side of a hydrogen demarcation membrane at the 
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time of a halt of a fuel cell system. 

[0010] Furthermore, while according to this invention being the control approach of the 
fuel cell system using the hydrogen demarcation membrane generated by making 
hydrogen, oxygen, or air react and permuting the hydrogen in a fuel cell with air at the 
time of a halt of a fuel cell system The control approach of the fuel cell system 
characterized by removing the hydrogen in a hydrogen demarcation membrane is offered 
by introducing air into the reformed gas side of a hydrogen demarcation membrane, and 
making the hydrogen by the side of transparency of a hydrogen demarcation membrane 
reverse-penetrate to the reformed gas side of a hydrogen demarcation membrane. At this 
time, it is desirable to control the pressure by the side of the fuel electrode of a fuel cell and 
an oxygen pole by this invention to become almost equal. 
[0011] 

[Embodiment of the Invention] The fuel cell system of this invention removes the hydrogen 
by the side of the reformed gas of a hydrogen demarcation membrane, and transparency by 
closing the closing motion valve of a hydrogen supply line, and introducing air into the 
reformed gas side of a hydrogen demarcation membrane at the time of a halt of a fuel cell 
system, while suspending supply of the fuel for a reforming machine. Thereby, generating 
of the differential pressure between the two poles of the fuel cell which causes degradation 
of the cell component of a fuel cell can be controlled, without using inert gas, while the 
hydrogen in the hydrogen demarcation membrane which causes [ of a hydrogen 
demarcation membrane ] degradation at the time of a halt of a fuel cell system is 
removable certainly and simple. 

[0012] Here, in case the main descriptions of the fuel cell system of this invention remove 
the hydrogen in a hydrogen demarcation membrane, by permuting with air the hydrogen 
which remains in the reformed gas side of a hydrogen demarcation membrane, they reduce 
the hydrogen partial pressure by the side of the reformed gas of a hydrogen demarcation 
membrane, and are in making the hydrogen by the side of transparency of a hydrogen 
demarcation membrane reverse-penetrate to the reformed gas side of a hydrogen 
demarcation membrane. Thereby, the hydrogen in the hydrogen demarcation membrane 
constituting the cause of degradation of the hydrogen demarcation membrane at the time 
of a temperature fall can be removed certainly and simple only by introducing air into the 
reformed gas side of a hydrogen demarcation membrane, without establishing a purge line 
in the transparency side of a hydrogen demarcation membrane. 

[0013] Moreover, as for the fuel cell system of this invention, it is desirable to permute the 
hydrogen in a fuel cell with air at the time of a fuel cell system stop. Generating of the 
differential pressure between the two poles (a fuel electrode and oxidation pole) of the fuel 
cell which it not only can suspend a generation of electrical energy of a fuel cell 
immediately, but causes degradation of the cell component of a fuel cell by this at the time 
of a fuel cell system stop can be controlled. In addition, as for the pressure by the side of 
the fuel electrode of a fuel cell, and an oxygen pole, controlling to become almost equal is 
desirable. 
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[0014] Furthermore, as for the fuel cell system of this invention, it is desirable as gas for a 
permutation to use air instead of inert gas. Thereby, since the bomb which stores inert gas 
is unnecessary, it can contribute to lightweight-izing of a fuel cell system, and reduction of 
a running cost. 

[0015] Hereafter, based on a drawing, this invention is further explained to a detail. 
Drawing 1 is the outline block diagram having shown an example of the fuel cell system of 
this invention. The reforming machine 10 with which an example of the fuel cell system of 
this invention generates reformed gas from a fuel and air as shown in drawing 1 , The 
hydrogen demarcation membrane 20 which separates only hydrogen from the reformed gas 
generated with the reforming vessel 10, The hydrogen supply line 24 which supplies the 
hydrogen refined from the hydrogen demarcation membrane 20 to a fuel cell 30, It has the 
combustor 40 connected to the reforming machine 10 and the fuel cell 30 in air supply 
Rhine 16 and 18 which supplies air, and exhaust air Rhine 26 and 32 of the hydrogen 
demarcation membrane 20 and a fuel cell 30. In addition, a combustor 40 processes surplus 
hydrogen, oxygen, etc. in exhaust gas by introducing the reforming machine 10, the 
hydrogen demarcation membrane 20, and the exhaust gas from a fuel cell 30 into the 
combustion ambient atmosphere of a reforming fuel and air. Moreover, the reforming fuel 
supply line 14 to a combustor 40 is not necessarily required, and if the operating 
temperature of the reforming machine 10 is held by combustion of the non -penetrated gas 
of the reformed gas supplied from exhaust air Rhine 26, it is satisfactory. 
[0016] Here, the fuel cell system shown above is performed by the following procedures 
when stopping a fuel cell system. First, the 5th closing motion valve 54 of the hydrogen 
supply line 24 is closed, and the hydrogen supply to a fuel cell 30 is suspended at the same 
time it closes the 1st closing motion valve 50 of the fuel supply line 12 and suspends the 
fuel supply to the reforming machine 10. 

[0017] Next, the function of the reforming machine 10 and a fuel cell 30 is stopped by 
opening the 4th closing motion valve 53 and the 6th closing motion valve 55, introducing 
air into reformed gas side 21 of the inside of the reforming machine 10, and the hydrogen 
demarcation membrane 20, and permuting the hydrogen in the reformed gas in the 
reforming machine 10, the hydrogen demarcation membrane 20, and a fuel cell 30 with air. 
Since the hydrogen of transparency side 22 of the hydrogen demarcation membrane 20 is 
reverse-penetrated to reformed gas side 21 of the hydrogen demarcation membrane 20 by 
the fall of the hydrogen partial pressure of reformed gas side 21 of the hydrogen 
demarcation membrane 20 at this time, the hydrogen in the hydrogen demarcation 
membrane 20 is removable to the hydrogen partial pressure near parenchyma 0. In 
addition, the exhaust gas discharged from the reforming machine 10, the hydrogen 
demarcation membrane 20, and the fuel cell 30 is discharged out of a system, after 
combustion processing is carried out with a combustor 40. 

[0018] After closing the 4th closing motion valve 53, the 6th closing motion valve 55, and 
the 7th closing motion valve 56, the 2nd closing motion valve 51 of the reforming fuel 
supply line 14 and the 3rd closing motion valve 52 of air supply Rhine 16 are closed, a 
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combustor 40 is stopped, and a fuel cell system is made to lower finally. 

[0019] In addition, the compressor (not shown) connected to the fuel pump (not shown) 

connected to each closing motion valve 50*56 and the fuel supply line 12, the reforming fuel 

pump (not shown) connected to the reforming fuel supply line 14, and air supply Rhine 16 

and 18 is connected electrically, and these actuation is controlled by the control means (not 

shown). 

[0020] 

[Example] Hereafter, although this invention is further explained to a detail using an 
example, this invention is not restricted to these examples. 

(Example) In order to verify the hydrogen removal approach in the hydrogen demarcation 
membrane in the fuel cell system of this invention, it experimented using the equipment 
shown in drawing 2 . After installing the hydrogen demarcation membrane 60 in a coil 64 
(the product made from stainless steel, content volume- 0.5L), the coil 64 was heated at 400 
degrees C with the electric furnace 62. Next, the bulb VI was opened and eight 
atmospheric pressures (gage pressure) and the methanol-reforming simulation gas 
(hydrogen- 65%, carbon-dioxide "23%, carbon monoxide-2%, 10% of steams) of 6 1/min were 
supplied in the reactor 64 using the massflow controller Ml. In addition, the supply gas 
line was heated at 130 degrees C at the ribbon heater so that a steam might not condense. 
[0021] As a result of measuring a permeated water quantum with a flowmeter M3 at this 
time, it was 3 1/min and hydrogen recovery was 80%. In addition, bulbs VI, V3, and V4 
were in the open condition at the time of the above-mentioned measurement. 
[0022] Furthermore, after operating the equipment shown in drawing 2 on the 
above-mentioned experiment conditions for 1 hour, where a bulb V4 is opened, bulbs VI 
and V3 were closed, the bulb V2 was opened, and air was introduced in the reactor 64 by 10 
1/min with gage pressure"0.2 atmospheric pressure and the massflow controller M2. When 
air was introduced in the coil 64 at this time, as a pressure gage P showed, the pressure by 
the side of transparency of the hydrogen demarcation membrane 60 began to fall, and it 
almost became zero atmospheric pressure with absolute pressure within 1 min. 
[0023] From the above thing, the hydrogen removal in the hydrogen demarcation 
membrane 60 reduced remarkably the hydrogen partial pressure by the side of the 
reformed gas of the hydrogen demarcation membrane 60, and checked being carried out by 
making the hydrogen gas (concentration- about 99% or more) which remained with 
atmospheric pressure in the transparency side of the hydrogen demarcation membrane 60 
reverse -penetrate to the reformed gas side of the hydrogen demarcation membrane 60. In 
addition, the above-mentioned hydrogen demarcation membrane used for the front face of 
an alumina porosity base (outer-diameter" 17mm and die -length -100mm) (pore size- 0.6 
micrometers) what formed 5-micrometer Pd thin film with plating. 
[0024] 

[Effect of the Invention] The fuel cell system and its control approach of this invention can 
control generating of the differential pressure between the two poles of the fuel cell which 
causes degradation of the cell component of a fuel cell while being able to remove the 
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hydrogen in the hydrogen demarcation membrane constituting the cause of degradation of 
a hydrogen demarcation membrane certainly and simple, without using inert gas at the 
time of a halt of a fuel cell system. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] It is the outline block diagram showing an example of the fuel cell system of 
this invention. 

[Drawing 2] It is the outline diagram showing an example of the hydrogen removal 
experimental device in the hydrogen demarcation membrane in the fuel cell system of this 
invention. 

[Description of Notations] 

10 " A reforming machine, 12 -- A fuel supply line, 14 - Reforming fuel supply line, 16 - 
Air supply Rhine, 18 - Air supply Rhine (oxygen supply Rhine), 20 - A hydrogen 
demarcation membrane, 21 - A reformed gas side (hydrogen demarcation membrane), 22 
- Transparency side (hydrogen demarcation membrane), 24 [ -■ Exhaust air Rhine, ] - A 
hydrogen supply line, 26 - Exhaust air Rhine, 30 - A fuel cell, 32 40 [ - The 3rd closing 
motion valve, ] - A combustor, 50 - The 1st closing motion valve, 51 - The 2nd closing 
motion valve, 52 53 [ - The 7th closing motion valve, 60 / - A hydrogen demarcation 
membrane, 62 / - An electric furnace, 64 / - A coil, V1V4 / - A bulb, M1-M2 / - A massflow 
controller, M3 / A flowmeter, P / Pressure gage. ] The 4th closing motion valve, 54 " 
The 5th closing motion valve, 55 - The 6th closing motion valve, 56 



[Translation done.] 
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£ k * < , **»*RO^koKH k lihfc&smBkn 
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[0 0 0 7] 

\£ , 7JC3S t ^ffcXIl^ t *KJd $ -£4 - 1 K «fc y) &fg 

tto#»*flfiLt* t k *> K, >©H!H# 

4 0 -ofci, **^«K©a8a«o*3lftt, 
[0 0 0 8] «Wftt, **Ht»ll>i 

-^ta fiSiLB# k , ^^-ea^-r 4 c t * 

L<, ^»«rffew^fl-ffifiijt^ffiflOtoJE*^, til? 
^L< ft 4 «fc 7 CtSC t* J «Fi Lv> 0 

[0 0 0 9] itz, **BCJ:Wi, tJcsH t Xl± 
£*fc£&i&S-fr4£fcK«t 9#&mi-47jt*53-SI$l£ffl 

x x a otitis k, **^«itogfc»^lieffi5ct* 

[0 0 1 0] JEfc, ifrSMIfc-ttUf, 7tc»t®*3Z.(± 
^fc*^3*4£fc»=J: $»**4;jc3MM»R*ffl 

xf-&<Dft±mz, &wtttAo*x 

m^sftsio otk* a-atKosfcji in \zm 

aiftS*4ikCJ:ij, *I»lltrtO*ttR*t4 

*K«4:«>ffi2j*x H«t!tL<»4J:^K««-f4ii: 

[0 0 11] 

[»9§<&3tett«>JB»] 

fltjhtiktii:, *SHife»?'f>OB»#tH#U 
**5MM©*JtJ!r*llfcffi*l**A1- 4 £ t k ± t) , 
efcK^flxrraiUBo***!**-*- 4 * 
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3 1 § m £ i-iKfl-Wfto PoffiH off Dmv5k<k 4 
£ t^-e#4 0 

[0 0 12] «^©MS?fey^fAro± 
****Mrt 4 IRK, fcMfr 

10 «KiftSiis*4£ fcK*4 0 ztuzx Jkmfrt&m. 

<v&&M K/*- v 7 >f > «■ R»t 4 £ t ft < , *x£*uit 
©at k # * « k £$c * * a-j- 4 ** tt "C > i^ta^F k & tt 4 

fv«E k 4 £ t £ 4 o 
[0013] ifc, ^f&KW^mttfe^^^Ali, «& 

#lhf$K, ^#m*<7)l&* : J:ifi*>{C#ihi-4£i:^T-i 
4*rlfT?ft<, ««-mrlbwm«l«*SSf<0^fc4:Slife 
20 £+*M«Hi©ffii«| (*S#HikBMk® 

Bt*Kflfc©ff:&H\ *SK*L<a:4J:3fc1W»1-4£ 

[0 0 14] HK, *«?iO«WIi'^TAtt, a 

i»iU>„ itLici 13, 5MStt*r**K*i-4sKv 

>^>^n^ h<0{£«K«F-5--t4Cli:tf*-T?#4o 
[0 0 15] JttT, HMK*"^S*»9!*3SKSMBK 
30 Rflt*, aitt, *»«Oi»l*'/Af AO-fit 
^L7t«E^WfiS;|lIt t *4o ^^O^mflfe^XxAO 
— «H\ EIllc^i-J:^tc, «Sfl-fcS**»?»a:K3!r^* 
^fi£i-4Scg#l 0 fc, OKA iJ^SfLfca: 

3-SIBI2 0*»&««Sftfc*5|fSrJ!»»m»3 0 KftlM" 
47k*tt*&7 v 2 4 t , l o JkzrmWSMZ 0 
tffi«*tt»i-4ffi«ft»9'f >1 6, 18t, 
StJS 2 0XtT«»«ffli3 OOSPft?^ >2 6, 3 2 Kg 

40 4 0H, 5fcK^t^t^^#H^*K, ecHSl 

o, fcmfrmm2 0R&m&ntk3 oa^(om^.ff^^ 

«^7^>14Ji, #-fL*»^St?ft<, S^7-T>2 
6*»fe«»«*t4acK3!r^05|saj(|3!r^<oi8«iK:J: 0^: 

[0 0 16] iIT\ ±ISK^1-^*t-«?fevX7 L A 

^JlT-ffft^^-S,, S-f, MM7-f/l 2 im 
50 Pfl#5 0«:«#L> 3fcK#l 0 ^O^fl-tti^^^ih1-4 
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[0017] *MPBB!#5 3 iffl6UIB!#5 5 

HI 2 lK£^£i$AU 3fcKffl 0 rtO&K***, 

j: 15, SfSl OftOlftlia OO^itl*^ 

lb?-£*o rotl, *3g#«tBl2 0O3fc««"^fl!I2 1 
W^li^ffOffiiTK.fc >K **«-StK2 0©2SI2 2 
OtK^(±> **53*SiBI2 0<0&®#*ffi!l2 l^jfiSai" 

Et^itsct^ii, ft, SfcRSi 0, 

[0 0 18] tftC, *4HH#5 3,*6HH#5 

5 3tfT*7HH#5 6 SrH#Lfc», atJMSfWWft?^ 
> 1 4£OJd2BaB3#5 1 fcSjRfti(&9>f > 1 6<vm3m 

[0 0 19] ft, ^fi**ix?>81H#5 0~ 5 6, 

(mm-t-f) RV f &&&&7<<> 16,18 K&m$tl 

[0 0 2 0] 

Krt«5**Bft**te*«ttEi-*fcft> H 2 
lv>T|84ffot. R*6tf6 4 (XrW^Sk F*3^ 
« : 0 . 5 1) fc**fl1iBt6 0 iSIL^, BUS* 

6 4 ***MP6 2T*4 0 OTCfcin&LJto ^K, 
Vltgi^ v^7n-3>hn-7Ml*Mv>t, 8 

*je , 6i/mi n<r>*9 s-^imm. 

it* am : 6 5%> ^SMfcifc* : 2 3%, -mtst 

m: 2%, mi0%) £»5Sf£6 4rtCtt»Lfc» 
ft, *l«i«aiL4v>i^:, 'J 

sKVK-^-tCT 1 3 0 "CHiD^L7t 0 
[0 0 2 1] ^cot#, SSTK^Sli. 5tE*ItM3f 
fflJSeLfcIS*, 3 1/mi nT*(K *3fcEHJU|si±; 8 
0%T-*-=>^o ft, ±feffiiJ5E^(i> V3, 
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v4a*gaifcR$-?*ofco 

[0 0 2 2] JK, 0 2 C*i-*«*±fiB©*K*# 

/vi, V3iHi:, ^^/v 2 tuttx, ^s-y- 

v^ffi:0. 2^E, v77n-3>).n-7M2tl0 
1 /m i n-CRl&Se 4rtlZ^AL^o ^ffJtl, K£ 

. *mfr&m6 0<D&&m(DB.l3tfT1> i lmin 

10 [0023] **a-«Bt6 orto* 

1<®T?^ *X^-ffK6 OOSMC^fft^f 
Ltvt*i>!rx (jftg : 9%a_t) 

v»iik*?tBLfc. ft, ±b**4MSRhu ^a: 1 

7mm, S?: 10 0mmO7)V?t#Ml# (ffl?L 
S: 0. 6^m) tfJjEffiK, > 7+fet5 ^m<75P d5f 

[0 0 2 4] 

20 [sihom] *35w©J!»fi-«ft->^'rAatr*ow 

[Hi&eflUiL&SliPn 
30 [0 2] *«WO«m«*S'^'rAKfitt4***K 

i^«omw] 

io-8tR#, n-wHwuy-fv, 1 4-ajim 

Mft^'fv, 16-^M7^>, 1 8-a*fl»? 
-f > , Z 0-*«»ffll 4 2 1-* 

«*-^flo , 22-ififfl vmnm 

K) , 2 4-*SMyrA 2 6-1^7^ A 3 0 
-JWMMk 3 2-^7^/, 4 0-IM, 5 0- 

40 mimmft, 5i-*2BH#, 5 2~*3ibh2k 5 

3-»4«H#, 5 4-*5BH#K 5 5-* 6 B3H 
#, 5 6-*7BBt, 6 0-*f»lI, 6 2-1^ 
£5, 6 4 —RJfct, Vl-V4-/^r, M1-M2- 
7^7n-avhn-7, M3— ifcSth P-Efc&h 
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7n> h^-vOtl 

(5l)Int.Cl. 7 WHIIE* FI f-vn-h*(##) 

H 0 1 M 8/06 H01M 8/06 G 

F 9 -A (##) 4D006 GA41 HA28 JA02Z KA12 
KA31 KB30 KE06R MA02 
MA10 MA22 MB04 MC02X 
MC03X PB18 PB66 PC01 
5H027 AA02 BA01 BA20 BE07 



